100-word speech samples of alcoholic and schizophrenic Ss were examined in order to relate characteristics of these samples to the differential predictability of (a) alcoholic speech under drug versus nondrug conditions (LSD-25), and (b) schizophrenic and alcoholic speech, using the cloze procedure. The deleted words in the samples were identified as to grammatical class form and frequency of usage, and these characteristics were related to predictability. Additionally, changes in predictability as the speaker continued to speak were studied. The ad hoc analysis in terms of grammatical class forms was suggestive, but the analysis in terms of frequency of usage was not. It was also of interest that predictability tended to rise as the alcoholics continued to speak, both in drug and nondrug conditions, but dropped in schizophrenic speech.
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100-word speech samples of alcoholic and schizophrenic Ss were examined in order to relate characteristics of these samples to the differential predictability of (a) alcoholic speech under drug versus nondrug conditions , and (b) schizophrenic and alcoholic speech, using the cloze procedure. The deleted words in the samples were identified as to grammatical class form and frequency of usage, and these characteristics were related to predictability. Additionally, changes in predictability as the speaker continued to speak were studied. The ad hoc analysis in terms of grammatical class forms was suggestive, but the analysis in terms of frequency of usage was not. It was also of interest that predictability tended to rise as the alcoholics continued to speak, both in drug and nondrug conditions, but dropped in schizophrenic speech.
The predictability of verbal information has been studied in a variety of contexts by the cloze procedure (Taylor, 1953) in which raters are asked to identify words deleted from a verbal passage, the cloze score being the ratio of correctly identified to total words deleted. Two major sources of variation in the cloze scores thus obtained might be delineated: (a) variation due to characteristics of the raters, and (b) variation due to the characteristics of the verbal passages themselves. In a previous paper (Amarel, Cheek, & Stierhem, 1966) the authors have reported a study in which they examined the relationship between various socioeconomic and verbal performance characteristics of raters and successful speech prediction. In this paper, they will present some observations with regard to the second major source of cloze score variation, the characteristics of the speech passages.
The dimensions along which verbal passages may differ, and thus yield different predictability scores, are many. Among these might be the frequency of usage of the words contained in the message, the distribution of words among the grammatical forms, the degree of syntactic organization, the transition probability of the occurrence of words in sequence, and, of course, the combination of these and other factors.
Several investigators have looked at the relationship between such variables and predictability. However, reflecting the complexity of the problem, findings to date have been suggestive rather than conclusive, and the interpretation of data obtained with the procedure remains obscure.
Taylor (1957) reported that adverbs, verbs, and nouns were more frequently guessed wrong while verb auxiliaries, conjunctions, pronouns, and articles were more frequently guessed right. Adjectives (not including articles) and prepositions fell into a medium group. The findings of Aborn, Rubenstein, and Sterling (1959) with regard to the differential predictability of content 1 and function words were similar. They found the following percentages correctly guessed: nouns 25%, verbs 37%, adjectives 21%, adverbs 32%, function words 63%, and pronouns 55%. Coleman and Blumenfeld (1963) , examining the difference in predictability between nominalized sentences and their grammatical transformations using active verbs, found no significant differences in the predictability of function words in the two conditions, while content words were better predicted in the active verb sentences. In both conditions function words were better predicted than content words, confirming the earlier findings of Taylor and of Aborn et al. Feldstein, Rogalski, and Jaffe (1966) studied the relationship between the predictability of spontaneous speech and speech disruption as measured by Mahl's (1956) non-ah speech disturbance ratio. They found the speech of some speakers more predictable when highly disrupted while that of others was less predictable when highly disrupted. In a secondary analysis, they found no significant difference in the word frequency patterns in terms of the Thorndike-Lorge (1944) count (Column 6) of well and poorly predicted Ss. Also, the mean segmental typetoken ratio of the passages yielded nonsignificant differences.
In a previous paper the authors have reported differences in the predictability of drug (LSD-25) and nondrug speech passages of alcoholics (Amarel & Cheek, 1965) . In the present paper is reported a study of the differential predictability of alcoholic and schizophrenic speech and a post hoc examination of these speech passages in which the authors have attempted to identify the characteristics associated with ease of prediction in the various conditions (drug versus nondrug, alcoholic versus schizophrenic) studied. Thus, predictability in relation to grammatical forms (function versus content words) and in relation to frequency of word usage has been studied, using the Thorndike-Lorge magazine count (Column L). In line with the Salzinger, Portnoy, and Feldman (1964) observation that the speech of schizophrenics was less predictable in the second 100 words of 2 00-word speech passages, the authors have looked at differences in the predictability of the first and second halves of their speech passages.
METHOD
The speech passages studied included: (a) the speech of IS alcoholic Ss, and (6) the speech of 10 schizophrenic Ss.
Two sorts of comparison were made: (a) the characteristics of drug (LSD-2S) versus nondrug speech passages of 10 of the alcoholics, and (6) the characteristics of 10 alcoholic versus 10 schizophrenic speech passages.
The IS alcoholic Ss were male patients from the Alcoholic Treatment Center of the New Jersey NeuroPsychiatric Institute. The Ss were diagnosed as alcoholics with no known organic involvement; they ranged in age from 29 to 63 yr., with a median of 39 yr. Their education ranged from sixth grade to 4 yr. of college, with a median of tenth grade.
The 10 schizophrenic Ss were chronic regressed patients at the Clinical Investigative Unit of the Bureau of Research in Neurology and Psychiatry, New Jersey Neuro-Psychiatric Institute, Princeton. Their ages ranged from 23 to 52, with a median of 36. Their education ranged from eighth grade to twelfth grade, with a median of tenth grade.
The speech of the alcoholic patients was obtained while they were participating in a treatment program in which LSD-2S was used as a psychoadjuvant to group therapy.
The alcoholics were asked to talk about themselves, their families, and the other members of their therapeutic group while alone in a room with a tape recorder. Five-minute monologues on each topic were elicited while S was under each of four conditions-predrug, 100 fug., 200 /*g., and postdrug. The monologues were taped 4j hr. after ingestion of the drug.
The speech was elicited in the following manner. The S was comfortably seated, facing a mirror, with a tape recorder in view. On each occasion the interviewer used these instructions:
I am going to ask you to tell me something about yourself. I would like you to look into this mirror and for S minutes say aloud whatever thoughts about yourself come to your mind. I don't care what you talk about-your appearance, what sort of person you are, how you get along with other people, how other people might think or feel about you, just so long as you talk about yourself. Are there any questions?
The interviewer then left the room, returning in S min. and requesting S to talk in a similarly focused fashion about his family. Then once again the interviewer left the room for 5 min., returning to ask S to discuss the group with whom he was taking the LSD during the final S-min. period.
Thus Ss produced a total of three S-min. segments of speech during each session. In the studies described in the present paper, only the first S-min. segments (self-description) were used.
The 10 schizophrenic patients were not participating in an LSD treatment program. Their speech samples were secured on only one occasion, and only the first (self-description) segment was obtained. However, the experimental conditions were identical with those used with the alcoholic patients.
The speech samples of 10 of the alcoholics in the four drug conditions were used to study the characteristics of drug versus nondrug speech. In order to examine the characteristics of alcoholic versus schizophrenic speech, 10 alcoholic patients were matched to the 10 schizophrenics by group in terms of age, education, and ethnic background. These included five alcoholics used in the drug speech study and five others selected from those in the LSD program.
The first 100 words of the self-description for the 10 alcoholics through the four drug conditions, for the S remaining alcoholics in their predrug session and for the 10 schizophrenics for their one speech sample, were included. From these speech samples broken words and other speech disruption were deleted, but repetitions were retained. The samples were then prepared for cloze analysis by the deletion of every fifth word, with a space of uniform length substituted. Wherever the fifth word was a proper noun or number, the next word was deleted with a corresponding number of words added to the passage, so that the last twentieth blank was always followed by four words.
Three hundred seventy-nine raters were assembled in one group session to predict the speech passages, and these were members of the sophomore class of Trenton State College, aged 19-21, male and female. One hundred females in the two middle SCAT 2 score quartiles rated the four drug passages, each rating four passages from each drug speech condition randomly presented according to 5 and drug condition. The other 279 raters rated schizophrenic and predrug alcoholic speech passages, each rating two predrug alcoholic and two schizophrenic speech samples randomly assigned regarding order and 5,
The following instruction preceded the cloze ratings:
This is a study of language. On each of the next four pages of your booklet is a sample of a person's speech. All punctuation has been omitted. You will notice that every so often there is a blank; every fifth word which was spoken has been left out. Your job is to fill the blank with the word you think will make the most sense. The missing words are not numbers or names. This is difficult and often you will have to guess. Do the best you can. It is very important that you fill in all the blanks. Work as quickly as you can.
Most raters completed the task in less than the allotted 30 min. The cloze scores consisted of the ratio of correctly guessed words to total guesses. The differential predictability of speech in the four drug conditions was now examined by analysis of variance, and the differential predictability of alcoholic versus schizophrenic speech by t test. Also, differences in predictability among the alcoholics and schizophrenics separately were studied by one-way analysis of variance.
In order to examine the relation between predictability and characteristics of the speech passages, the following information was obtained: the grammatical form of the deleted words, the frequency of usage of the deleted words in terms of the ThorndikeLorge count (Column L)-words were divided into low (0-999), medium (1,000-9,999), and high (10,000-500,000) frequency of usage, and the average prediction error of 10 randomly chosen raters for each deleted word.
The predictability of the drug versus nondrug and alcoholic versus schizophrenic speech passages was 2 The verbal score on the School and College Ability Test. then examined in terms of these characteristics of the deleted words. Additionally, the first and second halves of the speech passages were compared as to their degree of predictability.
RESULTS AND DISCUSSION
The authors have previously reported (Amarel & Cheek, 1965 ) the results of the study of differential predictability of speech in the four drug conditions. The analysis of variance showed highly significant differences, the nondrug conditions being much more predictable than the drug conditions.
On the other hand, no significant differences were found using the t test (t = .03, df -9) in the mean predictability of speech passages from the 10 alcoholics and those of the 10 schizophrenics described earlier, though the alcoholic speech (average number of correct guesses = 7.6) was more predictable than the schizophrenic speech (average number of correct guesses = 7.4).
This contrasts with the Salzinger et al. (1964) finding that normals found schizophrenic speech samples harder to guess than the speech passages of normals, though it is true that he noted that schizophrenic speech passages became less predictable from the first 100-word passages to the second, and in our study we worked only with the first 10 words of a continuous speech sample.
Also, a comparison of alcoholic and schizophrenic speech is not equivalent to a comparison of normal and schizophrenic speech. Though experimental findings are not available, one might expect the speech of alcoholics to be somewhat less predictable than that of normals and more predictable than that of schizophrenics.
Using a one-way analysis of variance, the differences in predictability among the speech samples of the 10 alcoholics and of the 10 schizophrenics separately were also examined. The schizophrenics showed more variability with regard to predictability (F = 24.7, df = 9/90) than the alcoholics (F = 4.7, df = 9/90). The variability in both groups was highly significant (p < .01). Feldstein et al. (1966) report a similar observation of wide variability in predictability among contributors.
The authors then looked at the frequency and the guessability of the deleted words in the drug versus nondrug and alcoholic versus schizophrenic passages in terms of (a) class forms (content versus function words plus pronouns), and (b) frequency of usage using the Lorge magazine count. Differences in the guessability of the first and second halves of the speech passages were also examined. While a significant difference in the guessability of alcoholic versus schizophrenic speech was not found, the authors felt the post hoc analysis might suggest characteristics associated with the trend they had noted for schizophrenic speech to be poorly predicted.
Frequency and Guessability of Class Forms
In drug versus nondrug passages (Table 1).
A two-way analysis of variance showed no significant difference between total frequencies of class forms in the four conditions (as would be expected) or between the total frequencies of content words versus function words plus pronouns. However, there was a significant interaction effect (F = 4.6, d/ = 3/72, p < .01), reflecting the fact that drug passages contained more function words and fewer content words, while nondrug passages contained more content words and fewer function words.
A further breakdown of the function words showed that only conjunctions increased significantly in the drug condition (x 2 = 4.2, df = 1, p < .OS), suggesting that the speakers were producing chains of associated material, or at least behaved as if the material which they presented was associated.
Function words and pronouns were more predictable than content words (F = 75.6, df = 1/72, p < .01), which conforms to Taylor's (19S7), to Aborn et al.'s (1959) , and to Coleman and Blumenfeld's (1963) observations. As drug passages contain more function words and fewer content words than nondrug passages, this would operate to make them more predictable. However, the average error of the drug speech was higher than that of the nondrug speech, though this difference was not significant nor was the interaction effect.
In alcoholic versus schizophrenic speech passages (Table 2 ). There were more content words than function words plus pronouns in the total (alcoholic plus schizophrenic) speech passages (P = 6.5, df = 1/36, p < .05). Also, the schizophrenic speech passages contained more content words and fewer function words and pronouns than the alcoholic speech passages (Interaction F = 4.3, df -1/36, p < .05). As content words are harder to guess than function words, this could be a factor in the tendency for schizophrenic speech to be less well predicted than alcoholic speech.
As before, content words were harder to guess than function words and pronouns (F = 8.0, df=l/36, #<.01). However, the schizophrenic versus alcoholic P ratio was not significant, indicating that there were no differences in the predictability of alcoholic versus schizophrenic speech. On the other hand, the interaction F ratio was highly significant (F = 18.7, df = 1/36, p < .01), reflecting the fact that content words were Note.-Words divided into low, medium, and high frequency of usage according to Thorndike and Lorge (1944). easier to predict and function words harder to predict in schizophrenic than in alcoholic speech. This suggests that it is not the content but rather the structure of schizophrenic speech that makes it hard to guess.
Frequency of Word Usage and Predictability
In drug versus nondrug passages (Table 3) . Not surprisingly, the speech passage in general contained more words high in frequency of usage and fewer words of medium or low frequency of usage (F = 1SS.8, df = 2/108, p < .01). Also, the drug speech passages tended to contain more words high in frequency of usage and fewer words of medium and low frequency of usage than the nondrug passages, though the interaction F ratio was not significant.
As might be expected, more errors occurred in words of low frequency of usage, then words of medium frequency of usage, least in words of high frequency of usage (F -38.3, df = 2/108, p < .01). Also, more errors tended to appear in drug than nondrug conditions, though this difference was not significant and there was no significant interaction effect.
Alcoholic versus schizophrenic speech passage (Table 4 ). There was a highly significant difference (F = 40.9, dj = 2/S4, p< .01) in the numbers of words of the three frequencies in the total (alcoholic plus the schizophrenic) speech passages, but no significant interaction effect.
As before, the words of higher frequency were better predicted (F = 26.4, df = 2/54, p< .01); however, there was no significant difference in the predictability of alcoholic versus schizophrenic speech, and the interaction F ratio was not significant.
First versus Second Halves of the Speech Passages (Table 5)
Both the nondrug and drug speech passages rise in predictability from the first to the second half of the speech passages; however, Note.-Words divided into low, medium, and high frequency of usage according to Thorndike and Lorge (1944) . 'N = 10. the schizophrenic passages tend to decrease in predictability, confirming Salzinger et al.'s (1964) observation. It is of interest that the mean prediction error of the schizophrenic speech passages is actually lower than that of the alcoholic passages in the first SO words, though it is much higher than in the second SO words.
However, t tests showed no significant difference between average prediction errors in the first and second halves of the alcoholic and schizophrenic passages, while a two-way analysis of variance showed no significant difference in average prediction errors in the first and second halves of the drug and nondrug conditions, across the four conditions, or in the interaction effect.
In conclusion, while these post hoc analyses have not yielded an unequivocal picture of the characteristics associated with high or low predictability of verbal passages, they have confirmed some findings of other investigators and offer some suggestive leads for further investigations.
The analysis in terms of grammatical form has not clarified the low predictability of drug speech inasmuch as function words, which are easier to guess, increase in drug speech. However, it has suggested that schizophrenic speech may be difficult to predict in part as a function of its containing more content words which are poorly predicted in general. Also, function words are harder to predict in schizophrenic speech and content words easier, which suggests that it is the structure rather than the content of schizophrenic speech which makes it less predictable. In relation to this finding, it is of interest that Salzinger, Portnoy, and Feldman (1962) have noted a decline of predictability in speech passages in relation to their diminishing order of approximation to the statistical structure of English. It would be important to know whether this decline of predictability was associated with change in predictability of both function and content words.
On the other hand, the present study of the relation between frequency of word usage and predictability has not indicated that this is a fruitful line of investigation with which to clarify either drug versus nondrug or alcoholic versus schizophrenic differences. As has been noted earlier, Feldstein et al. (1966) have reported a similar finding.
The present examination of the differences in the predictability between first and second halves of speech passages and the relation of this to frequency of word usage has been more suggestive. It would appear that both drug and nondrug speech passages of alcoholics tend to increase in predictability as the speaker continues to speak, while schizophrenic speech passages tend to become less predictable. This finding suggests that further study of changes in predictability as the speaker continues might be profitable, particularly in relation to schizophrenic speech.
